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(54) ELECTRON EMISSION ELEMENT AND DISPLAY DEVICE BY USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To emit electrons stably with a 
low voltage, by forming an insulator layer on an electron 
supply layer comprising a metal or a metal compound or a 
semiconductor, and by forming a metal thin film electrode 
on the insulator layer, and by making the insulator layer and 
the metal thin film electrode have at least one island region 
where the film thickness is reduced gradually. 
SOLUTION: This electron emission element S is composed 
by forming an ohmic electrode 1 1 comprising aluminium, 
tungsten, titanium nitride, copper, chromium or the like on a 
glass back substrate 1 0, by forming thereon an electron 
supply layer 1 2 comprising a metal or a metal compound or 
a semiconductor, such as silicon or the like, by laminating 
thereon an insulator layer 13 comprising SiOx (X=0. 1-2.0) or 
the like, and by laminating thereon a metal thin film 
electrode 1 5 comprising platinum, gold or the like. And 
besides, an island region 14 where the film thickness is 
reduced gradually toward the center is formed on the 
insulator layer 13 and the metal thin film electrode 15, and 

the island region 1 4 is formed as a circular recessed part on the flat surface of the metal thin film 
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vO. BH2S?^BWR£^BBSSHfcfKfl# 

ami stittt* tiBBT*«* *HH»r* -> r , 
mm 2 ] eiiafia^^ttaiiSi a? ^a,** c 

[15*313 ] Bia»ltf*!8ii«€f**fe v o . aiilSfi 

uuqrs ] iiejHiwc«i»«iiBniMniMis 
-4 i lassco^ftSs^. 

W&cdbIW* »fi«wftttB±ic arc* 6 Mft?ftiB 
nt. 

ffl*»**B*r*»tt*R*x«*stf c i^8i 
[ie*3i i 2 ] Hia^BaessKssxg^fgxiiw 



(2) 4*182 C' 0 0- 14 9766 

2 

C**tt»tT*»*a»l 0X1* I 1 BttOS^ftfflS 

B«±<c*^IM«*r**WBBB«IBi • 
Xfli, 

20 t ^lg*^ 1 3 iawW^affiS^'Sffitf 

& 

1 5 ) aEftBBWssp«xB«>axiai 
la 'j ? r ^^xtiofitc. necfttiii ±sii2:£ja?s 

[ig*3g 1 6 j Basra ? jus/axst*, miz&sn. 

><*d ^ fit-eat? ^xfi* 
[ ig*3g 1 7 ) ^^^ft-r i a 

40 *»lH»r*->*c, 

mm 1 8 1 mmm\tmimm»i>^tj:rj . ma 

SP.WK'^ 5 0 n m«±«>*J» 6 C i 

[B«« 1 9 ) BfifiWWcfcW*BefcB«B«S 
50 3dW i3i«»(*B ± t?»tt U X C - -2> C t 1 1 
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(3) 

3 

17-19 4H>r*i* 1 B3®«ii£B. 

2 o©i*rn^ i iek^^So 

4 r *sfr*« i 7 - 2 i ©i >rn*> 1 g2w<^^sgo 10 

t 0 0 0 l ] 
[0 0 02] 

S4 Uf^S^ftaS^CC'F E D ( field emission d 
isplav) r*^^*0»4OaiW6«««>Wtt 

&*Ta**. flUI*. splnddBmttfltMl'fcFEDCE) 

ode rav wbe> 4HftC KS^&ftKl/fc*'- h^fe 

[0003] t,*u&*6. CG«»fttH«t*. »«v 
spi ndiS»l&ff ©MjSXII^JE t?. I - 

o>X\ H&£B9J^l»4i^fcM#**. *fc, ffl 
Si^O'CSB-WHt-AB <M I M) 

Mi*****)*. coMiM^a^ft^tttas^i*, s 

tiLBO*&4 LCOA ! S. ami 0 nmStoA ! 2 
O 3 HHMU. tt* 1 0 n i»«flW>»B4 OX<OA u JS 

r-«ft«5<&TKBESl/CT«A i8<b±»AuBOffi] 40 
K*E*9ttOT*4 4 fcKtifl«»CJ«*^££Pftr$' 

[ 0 0 0 4 ] L,*b«r*6. M I MtgaflDS^aHBt^ 
-fbt^ci^sr^^i^^n-ci^. so 
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[ 0 0 0 5 ] PUK. - 6 5 7 1 CTCBBftP 

fc»toiSWbtt*ffli''C. ibMak«lMrrftc4cc 
vrams??*, stttutMsuti * i o-'a/cm 1 

[ 0 0 0 6 ] lfi«t£^Jift*&+!i m-ftii 0)4*1' 

ft©* : f«tai*-i L 4or. sa»ats±teaw 
en^d*i^sffiH«c«@tt«jis&a»iyt:ji«seccj: 

4. 

[ 0 0 0 7 ] 

c 4 ^ f<A7M SBfr 4X'*ft£E* 
6C4*Bft4T£. 
[0 00 8] 

4*«^-*ttUr4^au^t:'*or, laissfi^i*: 

&^tt< 4t 1 -P€S>AI»*«:Wlr'Ci»4C4**HI4f 
4. 

[ o o o 9 ] #£W^SS^u^ri*. Pia^ 

WtS^T tttti»4 & -* -C c C 4 4 f • 
H±'CeaOTV>&C4«:4Stt4 , ff4. 

[ o o i o ] *%m<om+&ft7£ J &ctei>x\t. mz& 
[oo i i ] ^m^m^&L^^c^xit. 
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5 

&W©8*MJSHFic fee »•«*, mfc&tmtctoi 

RtfMEfim*±fc«*f***f»3tt. 
[0 0 12] *^cD^&a^c-^^^4ac^r 

was <t RBAHMMfei o>mtzmEit:tmri>i& 
[ o 013] ^^^^Bfctiis^iJa^ 

tt. ^(*®3i^JSI5K«S<D||i[dm«:^T*tS 

SMSSB.'SXfii, «:S«fCi«rtt»tf&. 
[ 0 0 14] 

it. mz&mB®m%&f&xno> r &i£. Mffisw— 

K. He«^tgB£MEfflratt£4>HK*E6 
I*. M&7a?*«j|KXSt*. wa«fthccifi^-^'7 r 

^x^x-^y y£cc <fc o r ME * - .» <- .> > > 

[ o o 1 6 ] 3 etc, -*%m<om+m&+m^tc£. 



(4) WI2000-149766 
<t. B5iaS25«rtK:SRrt6nfc3Uif*SSi. Me 

sate*-?*. HEs?ttiti£?0&4ti* 
flM±cttMX2 hfc«^«B±ccilM&nfcKIHt 
is. 50WE»a8(W±«»«^nA:6B»8*S^6 

fro. MG<MiiascmeftMmtsstt. *tts>o 
4. 

[0 0 l 7 ] *^a>ft*§®cfe< r »'a* 1 MBIMMt 
io Sttas<*a>6fc »J , M?a^«!^?<*5 0 a melt 
©B&fcW'S'**: *^0>^SSCC 
fev^Cti, MS2S««tc4d«4MS^BWS@a^MG 

ftfffHEK fee »-C tt, M82S»i« Kfctf *MS»»*E 

[ 0 0 18] ^^Kiciiotlt MGfiMV 

20 &-cm*ft«c *^««»sesK: 

[ 0 0 19] 
[ 0 0 2 0 ] 

^ i-^A (A l > , / ;>W> (W> , mt?$> 

(TiN).i(Cu). (Cr) utfrhuh 

*- $ 1 1 ^(Di^&B^b < ti^i 

g<b£&X(i^'J2> (Si) tti-©*«l**>6«t&B 
TfltlSBl 2«:JB«U, «C'±ccSiO, (X=0- 1 

(CPIAI^Q^ < P t > , A < A u > a^*«)&B«M«S 
50 1 5£SBUCS.»a;*tt* t fttc, 1 3^«S 
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7 

X. Ar, Kr, Xefc*U«-ft6©&&#:*. XI* 
cn60>ft#*£±A9&U>2. N2ft<!f&3iAl'fc 
£S#a£JIIi iQ&m>rr«S i/<tt o. 

l-2 0mTorr. 0,1^1000n*/minft?£ b< it 

[ 0 0 2 ! ] £ 6<c, $fe»f*Js i 3 &tf£JBi$B£S ! 

asiir^nr^^ s»*i4«rt*rt*. £P 

Bl 2±0>fft0Bt > f*tlt/'Cl*&. 
[ o 022] Gaat?*>&s?i« i 4 fit. fclT©«fc * «c* 
sr. m2ic*?£ A >ic. t-i^«g! 

1 a^ffifilStUfcSfi 1 0 JbKAM? jr 'J > 9«* 
ffF#»JS 1 2©±fcfcB©»tt^lW2 otms* 

fc. ttre9*O**l»*0U:l*. »tt*©WBW6l» 

[ 0 0 2 3) B 4 J: 5*C . I 2 

&tf »tt*2 0±*C««* 13,1 3a&«fij<*1*, & 
ttft©|«B*&fit&«Bf*B 1 3«WW*. CCt?, 

BlftPB'JiA*. l 3<»3%BjiA>&iK&BJ? 

jWWT 3 ft* . WWW*«* 

r «ttttftBWdi£Miw 1 4 tc*$c* 1 2 

±©BBB«IWT&. 

[ 0 0 2 4] BSKiWJ:^. ««<*H 1 3 £ 
WM»2 0 ±K£JS 15. 15 a**£fR2 i^&JSm 
1 5£Efi£r*. CC'C\ &Si**&i*{*Js 1 3&0' 
»ifi*2 CB©Bft*&S : H*£® 1 2SO'f*5iLi 1 2 0 
©JSfll«»<0« 0 cc |*B 0 a*, ^KSB^ffi 1 &©»r 

i 4«:*jW*J6«(tJS i 3±a>««Ar*«S'r&. rfit 

. »tt*a o<t««f*» 1 3 sfcttftnm*s i 

5©IWC«W» Wao, *©t*JM»&fttt?-£ 

^H&£J2 1 2 *?t\ 1 3 2.0& 

jaSBSSi 5©es^iS8M*KiI?<a-7ri*4. CO 



«M2 0 0 0- 1 4 9766 
S 

cxiftB^jgaa i srtcoaa* 2 oTc^issBaB^e 

[002 5] CCD^W«W«ie<Mtcc. 

&e t?fift?«t cL'tcj: - c b£ r * c t k j: -7 r . m\ 

KSRTBa WcPWfl«©BB« 1 4 A*£B S ft *o ft 
^^©itSli, ^teffifltoSsBSBSSSfflfc 

»i6+o«i*©-4B^aar*j:^a. 

aSOft^J: 5 fit** S-C«6. Wtt^ffft^rttf** 
BBB-CSfti^ttWMtttB^IKatofeBd. *ffiS 

[ o 026] ft ww««»«ie©a«£Xi*«tt*» 

tCb'T6MiM*Bl 3©SS»±cc$«S'r&ftBBB«a 
Xfl^fel-ri*. ^gwBSfil 5K0B7BIAB1 2 

B«c«E«PJBbr % Bfrtfsa&iif. ccr-. 

JS 1 ZO>mmB££:mn®®& I 5©»»/u!;©B©B 
»(tg^St«Si$'C«^ ft^BBBBd ft & v*«> ^> 

BtfBni*ab«« cncc*0^»-*«W**L. ** 

[ 0 0 2 7] -9^'tCI?"^ hBMTOB^HRlftB 1 2(0 

tC*!Rttta^»^l/r, C ©B»tC«©@»fi^*fl*T 

K6»»a«Mr&ciib-c*&« *fc, *tts*a©« 

[ 0 0 2 8 ] S 6(C t ±I2*tfe«©«^, Btti 1 2 0 it 
IttWS! 2<cl*ori^*i, H16^^J:^^, ft 
tt^BiRlS©BBcc»BB«WW 1 3b^^A.>c v 
* t/tJ&ftL'. : H9««f*B 1 3 bft/rOX»tt*2 0 

nic .J: 0 , s^ttiifila l 2 SCX^JSBB€S 1 5 B«a 
Btfttih-C**, 

[ 0 0 2 9 ] 5 6cc * fc. BHtt 1 4 f*Mft?«: ^:^> 
U- *1*©CflSWrPg* Stir, B7K0B9 tc^rj: ^ 

4 0 C Ola 7 RO'H 9 ICrft splice W <b iftttO 
4 aaOa->ttCfi«Wl 4blt @8SO' 

B i occ^r^^cc, en*n w >4o< t*F ^ n* 

©f-M-^n ^ ^ 2 1 a JfttxnttKcWBf — '^^o - 
^2 1 b<rfttft?(CK^ , Cffll^e^l'. Wi*©*W8© 

136 tc^rj:^tc. «-T-»teB 1 2Xi* a P*f«* 
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9 

«»ttt*tt W* « u h * & ft « . sis i o ©&s# 

^-;<-.m>^2 2 aRW2 2 b£WlT*. 
[ 0 0 3 0] C ©J: 5 (C. Wf-ftitiS* ± urtt. @ 
1. H 7 fiCTa 9 Mtt-f2 0. iB*wf 

7u*P21a RV2 1 b *tt*l/C. 0«f*«AM 

M-*o ^2!a RCX2 I b £B£2rt*TK£g 

1 0 0 3 1 ] C©S*iffl**S©***1S 1 0 
©Wllt*±t/C, ■ lfc«?J:*K. C*UC*jfsjf£ 
* ft £©SjHi$>£t2 S£ i ^Hk^U 4 £8A,T? 
l/CfS#*n*. »2£Kl©rtBffKtf-f > 
^/JBWfctt U>t>9* I TO) . KfM (Sn 
0> . mtm& (ZnO) ft*sfc&44ajHt©:3U* 

1 OttttKtttf A !,0,, S « jNi. BN 

t o 032] s^ftg^i*, mm<omnmm& \ s 

fcUfc*-/*- FT**. ?*SSl !££BS 
mft 1 5 iCDHccSEV d , m#9 0 V«*8ttDi, 

m+\mm i 2kb*&sw*±. 3?iig«t*i 4 

ttT*. AMH 1 4rt^S«9tt@S 1 5 tt£K£l/fc 

* c ?mif v etc* »j -ttti&nm«s« 

[ 0 0 3 3] £©&»« 1 4Mgtt*»6fttt£hfc* : F 
e <S(£^?jfcI e) I*, Wf5R/A:^*^g (is^^ 

ii m^jei'M i M*tc\m i ss^F-aifis^*. mn 
icm+&m& u fcfc » tttff^tttttfff ^>nft c &s 

m«Sl S^ESKftfcJ^cc*- s 57^® i 1 1 

©#s, «a(*ffl.«a>ffc^saawftxi/ft^ i»4i*4 

^&ffi©i££ (S^fttaiflS) ©ftStfr* 

ft i »• ^ ft t> *> ***iB«: *s— &as©&s £ 



(5) HH2000-1 4 976 6 

10 

[ o 034] xmfcao&Tte&st+vit* mmm^m 

< ft -7 re > < 2f&»#g 1 3 ©±(CffcJS» SS«S 1 5 
10 *SCttifcfrS' 4. fir. JR^^BESOfcBtccttca)* 

^4^rt*4^^ft«L^^ni*si?isi 4^k* 

1 0 0 3 5 ] « : F©«tfflffl«u:R8b'C^ SffififiTB 

(Ml 1 4©*^*^ttffi«^««tii8i i,rfii^or 

feSi 2©ttW6i.riiS iM9ccff9tt?*&tf. r^e 
jU7t^S/U3> (a-Si)^ a -S iW>U> 

H3>(a-Si ;H). S 6>^S i «!>H»t*X 

¥ ( a - S i C : H > P. Si (N ) T?S 

S i N : H) ft£<Pft^*«#fe»r>6n* 

30 ^^Lfc^U3>^JQl*6M6« SiWbOi^A'l 
vji^i, <Ge) , Ge-Si, r%iki' l )?> <S i 
C>. blW'J^ (GaAs), 'J>|U>^ 
( I n P > , *b>fk^h"5'5-A (CdSe) XtfCu 

[ 0 0 3 6] S^ttiSS 1 2©«tti OCA ! , 

Au, Cuft<tf[>#lgr'6Wac*)^V Sc, 

T i . C r , M n , F e . Co. N i , Z n . G a , 
Y. Z r. Nb. Mo, Tc, Ru. Rh. Pd. C 
40 d. Ln, Sn, Ta, W, Re, Os, I r. Ft, 
Tl- PD, La. Ce. Pr, Nd. Nd, Pm. S 
m. Eu, Gd. ID, Dy, Ho, Er. Tm. Y 
I), Luft£'&ffit'bntt4 # 

[ o 0 3 7] ^^<$/s ! a©«B#ttiU or«. Sfk 

30V LiO>, L • N«, NaO,. KO,, RbO«. C 
sO„ BeO„, MsrO., MgN„, CaO„, Ca 
N., Sra. BaO., ScO„ YO,, YN h . La 
O.. LaN». CeO.. PrO f . NdO,. SinO,, 
50 EuO», G<JO». TbOn DyO,. HoO„ Er 
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u 

0,. TmO,. YbO„, LuO L . TiO,. ZrO., 
ZrN,. HfO„. H f N.. ThO>, V0„. VN«. 
NbO„, NbN>, TaO,. TaN„, CrO„ Cr 
N,. MoO>, MoN>. WO,. WN.. MnC. Re 
O.. FeO„ FeN„ RuO„ OsO,, CoO.. 
RliO,. I rO„ N s 0., PdO,. P t O.. Cu 
O,, CuN t , AtrO,, AuO,. Z«>O h , CdO,. 
HsO,. B0>, BN k , A!0 8 , A 1 N», CaO„ 
GaN». InO». SiN,. GeO„ SnO„ Pb 

0. . P0«. PN>, AsO», SbO,. SeO». Te 

[0038 ) *fc, L > A 1 O a , L » jS » 0>, L i* 
TiO... Na,Ai al O,i. NaFeO*. Na.SiO 
( , K,S i O,. KiT ■ 0,, K,WO«. Rb,Cr 
0«, CS,Cr O,, MtrA !,0„ Mt'Fe a O«. M 
ffTiO,, CaTiO,, CaTO„ CaZrO,, S 
rFe,»0,». SrTiO,. SrZrO,, BaAh 
0«, BaFe^Oi*. BaTiO., Y.Al.On. Y 
.Fe.Ou, LaFeO>, La,Fe s Oi a . La,T» 
,0,. CeSnO,. CeTiO s . Sm.Fe.On, E 
uFeO,. Eu.Fe.Ow, GdFeC. Gd,Fe> 
O ia , DyFeOi, Dy.Fe.O,,. HoFeO... H 
o>Fe l 0 1J . ErFeOi. Er.Fe.Oii. Tm,F 
e s 0o. LuFeO,, Lu.Fe.Ou, NiTi 
O it Al.TiOj, F e T » 0,, BaZrO,. Li 
ZrO.,. MffZ rO,. H f T » 0«, NH.VO,, A 
ffVOi. LiVO,, BaNb a O*. NaNbO,, S 
rNb 2 0». K T a O » , NaTaO,, SrTai0 lt 
CuCr,0*. At^CrO,, BaCrd. K a MoO 
Na,MoO t , NiMoO,, BaWO,. Na.TO 
S r WO,, MnC riOi. Mn F e>O s , MnT i 

01, MnWO,. CoFe^c, ZnFeiO,. FeW 
O,, CoMoO,, CoTiO.. CoWO t , NiFe 
a O,, N>WO«. CuFe a O,, CuMoOi. CuT 
iO,, CuWO,, At^MoOc, A$ a WO,. ZnA 
1,0,. ZnMoO,. ZnVO ( , CdSnO,, Cd 
TiO,, CdMoOc, CdWOi, NaAlO a . Mtr 
AhO t( SrAiiO.. GdjGaiO.i. InFeO 

Mrl!i a O«, AliTiO., FeTiO,. MeT 
■ O a , Na.SiO,, CaSiO,, Z r S » 0*. K, 
GeO,, LiiGeO.. Na*GeO a , Bi a Sm 
.O ft . MtrSrtO.. SrSnO>, PbS i 0>. Pb 
MoO,. PDTiO,, S !iO a -S b a 0.., CuSe 
0«, Na.SeO,, ZnSeO,. K 2 TeO... K a T 
eO t , NaJeO,. N a, TeO. ft 
[t$. FeS. A ! j S .. . MeS. Z aSfr^Sffc 
to. L s F , MgF„ SmF a fr^<E7 ?ffc1». Ht'C 
! . FeC! l( C r C ! , fit £'<&fcft4k A if B r , C 
uBr, Mn Bfifci'Qftffctt. Pb I,, Cu I, F 
e I l U£<QBO\t®. Xti, S i A ! ON* 



7) WB2 0 0 0- 1 4 97 66 

12 

1 0 0 3 9 ] 3 IMftB 1 3©KS«WMt Of 

AhCj, B.C. CaCi, Cr.Ci. Mo a C. Mo 
C, NbC. S iC, TaC. TiC, VC. W,C, 
WC, Z rCfic^^^t«»twar*^o 7 

10 5^4>. O,, N.CxIMR^It***. 

[ 0 0 4 0 ] J6»(*i2W^^i?^ 1 4 CtffOTtt»#4> 
i*, 5 0 «i a^«±, St* 1/ < 1 0 0 - 1 0 0 0 n 

l/-C**Pt. Au, W, Ru, i rfiCi'<0^S^^P1? 
*>^^\ Be, C. A!, S«, Sc. T», V, C 
r, Mn. Fe, Co. Ni. Cu, Zn. Ga, Y. 
2r, Nb, Mo. Tc. Rh. Pd, At'. Cd. i 
n, Sn. Ta, Re. Os. T!, Pb. La, C 
e, Pr. Nd. Pin, Sm. En. Gd. Tb, D 
20 y. Ho. Er. Tin. Yb. Lutfc£fcfBl>6i'tif 

lis <L 1/ r littSBSft R**f fc^*S&»« t >h txho 
MBttRftttPVD (physical vapor dfeposnion) s 

- (molecular beam epitaxy) $ l ) > ^ft, 

A * i*\m%m . \' -V7 * u - >> 5 <h'^*^ 0 
ffc^J^fS^iiC VD (dwical vapor deposition) tt 
tbX^htl. CttCClittCVD&. ^X^CVD 
30 S. MOCVD (rustal-onaanic chemical vapordeposi 

[ 0 0 4 2] Rftt^tC, S i CCB (sKd» *SSj«L/A: 
. N©*-§ ? ^«S*»*2 2 Gnm, *<!>±tCB* 

o . 1 5 a t m H©a*'caao O A: S i <o«^ise ^ 

40 5 0 0 0 n m*i£!8 O fc«*0ttM*S*MM¥>( l/fc. 

[0043] sistfe^iur, H&^-rA^tc. ^ 
mc^c ifttt^MWiS i o/c. ttsoii^a^TSffi 

50 [ 0 0 4 4] Stt(*tt*£x*JUT*:3-JUlC£tt3 
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S i «^^S±tc^fc # >r5- h^c^TSO, 

/-^^r.'U^-^^uftio enactors 

«^ tt«Ji±r©»1iift!StiflB 1 4 0 <fl/mfl>' ) t? 

Rtt-f etvsc u fee 

[0 04 5] SSfc, ^2*fffi«il/X. H 6*1*1" J: 5 
e©l|[Rrcc S i O a ©THiMMtfta* 5 0 * m0>M£'C 

[0046] ShiCZtc. »3*tofl&i#r, H8fc« 
±ia<c^«JSBSfi^>*^i6S±^ffi^ 

7* hn>Ah*IBl*fc. l/fAhettlRcci*. £<- 
fiec «i - oftr i>*^c*& * e> a - ► ft* Bi- 
te. l/fAttOTift. 7a^A^^t»7lK- 

««B±u:gfra© i^Ah^'^-^ JtMW 6, C<^i 

&M»M*c*±K:fflauai*tetf©s i 

&©ES&#B<fctf £o **ife«ri*. Ui>Ah*6tt 
5 0 0 0 ii m, r5£ 4 0 0 0 n ^ >m&fl>i£ 
f-;WD» £X(*i6g2. Own. 155 4 0 00 n 

imtfc. ^Hffll'teu^^l-CDiK^-^-^o^f 

£tt ivi fecor ft ft giHiff *c* 0 , 

[ o 047] wc, © i <-neti<D*^5«©« 

J: or, S ! 0»<Wfi»#e«:3 30nmfi£BOfe o C 

ii^@cc35ffi o r i * fe *> ^jttwatMW- - 
* i?^a±tcs i o,ttfi£*tenri>fc. se^ 

a, *w<-m>^w© "K" tea*© 

[004 8] £K % &BS!B^S<D/< 
S i 0,Mi«*«±KK Pt*&l»tt, AuC 
* y > jrftr 1 0 n mfifcSor, S^teffi 
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HSP#ccSfe0 ctttc#>. «*ttffl#A9««MfcSac 
J. ? * > ?£t? or/»£. ±fito3S«K§S«>«e* 

[0 04 9] 5 6tc, S4**fe«iUr, J: 

^(<r. ±ia^i*tfe«o»ttt : f-»fca«^^ftsuri' 

V ^ a e A r A 3 - jU v i: ^ffl l * teJS <^ -7 

20 r. ^ftl^-fRtXU^ t/fcWK 

[0050] 56tc*te. WSlBWIil/r, @7tc^ 
?X*tc % JJ2.*3SEftPl«>^a ? ^gfi^^b^A h 
£F£il' teia#R^ iR-T- S -r Sffi 

CrHfiEfFllLr^:, M5*tiiWi, iJ2S3SftPllKfeW 

T-i2h>, X3r/-A, > Jry-jURff^ V7'Ob'Jb? 

ji 3 - j Wr « ffli * test g?*^tc ct: o r , u t> a h m 
4?->*tt*U*d6W, «3*ft««tH-Xfi'Cff»$ 
30 WthV>X'*>%* 

[o 0 5 i ] tt^tn^or. »«t(W4*Rtf 
«i BtM^W'C^sS l<tcm&&OW<£ l/i^S^l&fflS 
OpjEtc ! T03Ui?47«©SO'^7fef*S^6£Ute5a 

[ o o 5 2 ] c ti^±i2©sa3e : ?-g«ao'iawsfi 

* . SB* KatX a b ^ * «S#lMH ^ o J: ^ 
¥tftC5mmK6iai/r A^-l^ccj:9S}*l^ BK* 1 
40 0 " T o r r X« i 0 " ' P a o>&&!£% S^SffiS 
^^«i^r, fSSU/teo fPMofe**«:^i*r. 
ig*fi£ao'3f— ^ ^^ffcftiuis+^sv p s it/r 

0^ 1 2 0VBJM]l/r 1 SSS-^O^-/^- I dS 
tfttttlSikl e*WtOfc. TWO* I* 

[0 053] 



http://www4jpdljpo.gojp/tjcontenttmsjpdl?N0000=21^ 9/21/2004 



Page 1 of 1 



15 



2 0 0 0-149766 
16 





A I J| it 

* T W JB 


<v> 


kXA/cm 1 ) 


lo(A/cm c > 






TiH'Si+B/' X* Si02/Pt 


90 


&.0OX1O" 4 


6.94 X10" 3 


1052 


TiN/SitB/A*-?/Si02/Au 


90 


9.28 X10" 7 


2.12 x 10* 


Ift.fiO 




TiN/SHB/SiO^SOnmVXA-^/SiO^'Pt 


90 


4.00 X10" 2 


1.11 x ID' 3 


2.71 




TiN/Sr*B/l^Xh'$i02/Pi 


65 


400x10"' 


5.72X10" 1 


1.41 




WSi«-B/AV-t<f*4>/8i02/Pt 


90 


3.64 x to" 2 


5.34 x I0" 3 


12 80 




TiN/5r^/UvXht^5fe)/SiO?/Pt 


77 


I.WxiO"" 


5-61 x 10"' 


2190 




TrN,'Si+B/Si02/Pt 


108 


6.79*10" 


t 19XI0" 8 


14.51 



tc. 1 ^tepiioc-T » li/S i +B/*^-^/S i O, 
/ < P t XliA u > ©aRSntoS+ai, ttJSffllKfcl/ 
r ft tHS*^* b < ttiJD b X I * & C 4 MUS $ ftfco 
[ 0 0 5 4 ] P t£S*i£Bl/fi:5 1 ^JfcW&K^ttiti 

RCXttl4W«C^* f . #-T-®E V p $ 00 d>£ 9 0 20 
VEflfBL/Ali^ C«Mfcttil»a> V A K«K I d& 
! e©3fcffc«:H 1 1 1 2 cc*ft*nS 

C<D*fcffl©»7*fflS«i*6 - 9 x 1 0 - 1 A/an 
1 1 1 * 0 . tWMflti* 1 - 2 X l 0- * A /erf T?fc ofc, 
5 tcM&&V»Wt¥i> £ 'J >' - K **fc 0 Bfi 1 4 0 a 

uxs. 0 x 1 o* v A«>ft?MftW6ti i ci»£. * 30 

[ 0 0 5 5 1 *fc, ±l»ft«fl>&fi='C«*#B«>^# 
0 n mW±cC'5 0 n m 1 0 0 0 n m4>%l50C'l§j$ 

WFJMB*** I e/ { ! e + i d > xioo <&>©:£ 

Ufc. IttMtlK^ftWSCn 
mfcLb<J>5 0 a I 0 0 0 n mOMBO&KZ'&t h 40 

SMC* 

[0056] B*ffiJBOW^S iSTftBBmtt 
ffiSTSrSitff! bXl>h&. ;M»4JMI Wc to tt* 



[ 0 0 5 7 ] H 1 3 UL7htMPh^a&Vi>h&mA 1 

h *£»6tt&tfEM2 0 a *BilW*. SWC, 
* $ ij > jr^ft ^rccj: DttttM l 3 *xa-r&. 

©a l/C §2Sf £C<LKJ:0. 2 0 a «>- 
8Sii2 0 a ecrtW^XS^ 1 3 

nc'^ifii^iy^cSfii o i 3a*i«ML/r 

l5««Sttt4©j*n©S«^<OA«ft 9 ' < ^ ^> 
J:^(c, ^/<^*y >^8StctoC^SSl 0©flfl[* 
SBETni*, dPB 1 4«tol* , Ctt. 

a to, 4ic:4aci&«4«tBl 3it«^Kfi 

HI 2±0*9Bf'»ffil/'C^*. **c, UBt2 0a 

tr. hi 4cc^rj:^cc. i&it^jsi 3Ro'^e«Jigs 
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Z>Ctt>XZZ. C 0>¥« 3?Jifi»E>S«« 1 4 #7 * 

«^RfM 1 2<&iIjS 1 2 a (AllRi 0"Ciitt->f 

«>J:i». CW»ftK:*»l-'C4, AIM 14 
^H«fil 5#36S(WS l 3±0>«»At>. ttgffcJS l 

S^SIfeJS 1 2©llj« 1 2 a<om±tC'm&E 1 3*rH 

[ 0 0 5 9 ] H 1 5 \t % *iM4>K?tttiiX?£M 0 

* ? 1 1 *SB»|Hd tl"Cfr»*. *- 5 ? £ 

i i ccfijt ecttft L/C 3 *rc c *- 5 * * 
si® 1 1 at>v<^ss 1 6 c^a^ftSs^ s Kft 

am***. 

[0 060] BiefCftTJ^CC, STBttHS^SJ** 

- * ^ i i ±tciWc«.«$nfc*^«ttii 1 2 , 
<*s 1 3 &v&mmm^& 1 5 1*, c c -cms* u&i* 

**B 1. 05. 06 -01 0. 013, 01 4KSti 

ABmmSl 5tt*££»4«:BOT^*. 
[0 06 1 ] S^»ffl3ft^S©&*&Hfc0B*tS 

free*. COaHttt£i«B|i!7^<xSSl6€x 
* lMlfclEftjtT6. ?«tto*. 01 eccSTJ-.iKi, 

7. ^Am&mKVT-^^fan*:. -e^fnoxsr-s 

[ 0 0 6 21 5 6tc, *^tt«t?li. SfflSffi 1 0*fc 
*a«4^*ttir«J:9«l6«Mtttt»i 7JbK»H 
ara&tefliSR R«^n^, BR R^^fei 
^cr^^^c-csg^n^cc^o SI 5-Cii. BilSR 

W»««ccisiRt*wr»*ut:«>J:^». *fc. Bi5 
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f r k * »»*««?±«aa«: » o x 

[0063] C0HMRR»«co±jKmi% ff 

*?2U'o HBRRi«-©±»ccflfiBSfiK: 
Bfftf ttlSWKKair «3T-^-^0 «B*WT4J: *> 

fflgfc l OMitlttt l 5±tcW*&nfe/<*«B 

10 i6«^tt^wtea««^.*sn^i^^. 

ftl 6*K«K-Ctt<, S?ft83^<E&Jgi*S83S! 

[ 0 oe4]^-4 ^ 1 1 \t *o>*mt LX 

\t. Au, Pt. A!, W5KO-fi£(<: I COEMKJIl' 

! tU A ! tMoOi&L. T » iN©^^> 

tot-tlW $ r-* *o to . B 1 5 rttBni 1/ U v ^*ffi 
St^l 0W-^ ? ^*S! lHKCtt, SiO.. s 
iN 1P A 1,0,. A 1 NteW«K*a>64-f>!'* 

[ o o 6 s i ^^11^® 1 5 oxm&s nrFttiWom 

<0H!SiiJiffi^«a> i Mi. itto>£M&A<* tctitlt 
Cs, R I) , Li, Sr. M sr . B a . C a VsPfltt 

A<. tctx\&Au, Pt, Lu. A», CuMW 

[0066] ;<*SS! 6«'tt(4ib*C^ Au, P 
40 t , A ! , Cu«C0-tt(C ICOWEaWCBC'&h**! 1 

»*-C, 0.1-50 <iin#aa , CA*, fib, 

«7nfflf ^4iaw^77 ^w^S*»(Oliifigfi 1 
WIS <^®S«2 1 0 i^f^T^®) Kit I T0^>^> 

so &?i,!?$m&z?2>ct$miteX'*>Zo 
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[006 7] x\s!>5n&2,±tXt. ?a>MJ:Mfr 
2F3l£> FR#*-* lKffitMiW 

U^^ft2©±tC(t, R, G, B(Ctti»iS«* 
&ft*»*#B3R. 3G, 3Btfft££lll4K:B?6 

mm > (CS-?a®7 P > h 'J-r (mzim) F R #Sfctf 
3 igiatcitBa-r^R. G. B(C&»J0(*Mi 

*fcft*. 

[ 0 0 6 8] C<£J: ^tc. jttfeW^S^fttfiS^^Jai* 

tf^c^h y>^««:agBsn^s*^»R. &g# 

# B«MfcttWi £ ft *£*@*G>*8*> *=> ft * @<fci£ 
[ 0 0 6 9 ] 5 6ft4ft©«fc«u:<fcttf 017^ 

jMs?3 0Kfett6*?ttttX7-sa, }$mwit 
[ o o 7 o ] c ©^ei©**fl^*-r<D£JB»Bws 30 

jS*- ? *M**Ufc**MiWtt-¥-3 OTT'fc 
[0 07 1 ] **#:JB3%*. Kfife-S^ftJfefcfciSift 

xa £«>ia*ttc«Bf^*»*»8±^Kw* c ±# 

[ 0 0 7 2] C<D£ hvZ'gMMOtfii&lCJ: 0 . Wf-fc 
f * ©r, ttit«A^7S <L ft 0 «Bca«tt*^H*(t 
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thPTH t ft 9 KIHtaWlT* 3 
[BBflMirVttlW!] 

[Si] *^W^J:^^fein<D^aaS J 3^«58)?ffl 

[ b 3 ] ^ as* ttaix*«>88&**c 

S^Sfi©fil50ifcfcKHB , C*4o 

X-fStSfl>»»ifcfcKfflB'C**. 
[@5] ^8j^j:i>^aB^(C^3i^c4alt^> 

[06] ^ftWfCJi^ftOiB^ttiaft^lljSSStCfe 

[08] J: *A©**ftas*©tf 

[09] *#HBK J: AftCfi^ttffiSWS^tAata 

[0 1 0 ] ^W^J:**^^*di*"W>*»*tfc» 
MB'C*&. 

[012] EPhOfcS&SEV P s«4ST&ttepW>S 

[013] ^Wccj:*Sft**<D* : FttlBX : i L «>«» 
[014] ^WtcjJiSft^AiOS^ttBlS^C** 
[015] -*SWcc J: ^AHMiOS^fttilX-T-^ v ^ h 

[016] ^tasffia>s-?-att*T-77 ^ 

[017] -^B^tcji^ttW^^affi^jfeS^tt 

[018] ^B^CCJl^fSC^ftrtCC'ST-fttij^*^ 

0>RKKBH'C«&« 

1 iSjfctiOHtjSgS 

2 31/^*6 

3R. 3G, 3B »*f*B 

4 S^Sifel 

10 ffBKB 

l l v ^^ft 
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i3 mm® 

14 

16 
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* 1 7 tt£f*$£fiB 
2 0 Wtt-T- 

2 1a, 2 1b Sfw^p; £ 











«» 

t 1 t t i t 




t \ 












: n 


t * * t + t ^ 
















10 -^ 




n 



[@3] 



[B4] 



5 



1 1 



[@53 





[■6] 



[■?] 














^ -y y R, -y -y y -y . 





[09] 
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SH2 0 0 0- 1 497 6 6 



[H16] 



[@17] 





[018] 







- — 






\ \ 



(72)«w* *m b 



(72)«l!# -Ml *iE 

teBMS * firp*:tR6 TB ! § 1 5 J* 
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